Characterization of the human and mouse unconventional myosin XV genes responsible for hereditary deafness DFNB3 and shaker 2.
Mutations in myosin XV are responsible for congenital profound deafness DFNB3 in humans and deafness and vestibular defects in shaker 2 mice. By combining direct cDNA analyses with a comparison of 95.2 kb of genomic DNA sequence from human chromosome 17p11.2 and 88.4 kb from the homologous region on mouse chromosome 11, we have determined the genomic and mRNA structures of the human (MYO15) and mouse (Myo15) myosin XV genes. Our results indicate that full-length myosin XV transcripts contain 66 exons, are >12 kb in length, and encode 365-kDa proteins that are unique among myosins in possessing very long approximately 1200-aa N-terminal extensions preceding their conserved motor domains. The tail regions of the myosin XV proteins contain two MyTH4 domains, two regions with similarity to the membrane attachment FERM domain, and a putative SH3 domain. Northern and dot blot analyses revealed that myosin XV is expressed in the pituitary gland in both humans and mice. Myosin XV transcripts were also observed by in situ hybridization within areas corresponding to the sensory epithelia of the cochlea and vestibular systems in the developing mouse inner ear. Immunostaining of adult mouse organ of Corti revealed that myosin XV protein is concentrated within the cuticular plate and stereocilia of cochlear sensory hair cells. These results indicate a likely role for myosin XV in the formation or maintenance of the unique actin-rich structures of inner ear sensory hair cells.